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(57) Abstract: A near-infrared 
absorbing filter which does not 
contain antimony, arsenic or the like 
and is excellent in heat resistance 
is disclosed. The ncar-infrarcd 
absorbing filter is characterized by 
containing a compound composed 
of a salt of cations obtained by 
oxidizing a substance represented 
by the formula (1) below and anions 
(X), which are alkylsulfonic acid 
ions having 1-8 carbon atoms that 
are necessary for neutralizing tlie 
cations and not substimied or may 
be substituted with a halogen atom, 
a lower alkoxy group, a cyano 
group, or a hydroxyl group. (1) 
(in the formula (1), rings A and B 
may have a substituent, and Ri-Rg 
independently represent a substituted or non-substimted alkyl group, cycloalkyl group, alkenyl group or aiyl group having 1-8 
carbon atoms.) 




wo 2004/068199 Al liliiiliiiiiliiiiiiiiillililiiiy 



(57) mUfi: 

^> (X). *s^ii^:ti'&cjq3Sj^it^0Mifeg)&:. mmm. x 

* ;v « g $ n r J: v% ^ iSt 1 8 © 7 ;v * ;v ;^ ;v 7n. > 




( jS; ( 1 ) ijj ^ 3^ A;st>' B {igsise-^' t^t 4. <fc < > R 

safe ) 



wo 2004/068199 PCT/JP2004/000535 

1 

m m m 

^ X \±n i)r y i% y V ^7 y ^ =^ y m.-( :t y . A^ry-fbAt^ 



wo 2004/0681!^ PCT/JP2004/000535 



-:Sr^ M-( :t> t tT h V 7 )V:t u ^ > 7. )]/ n-^ :t > 

^ m Tz <b <D % m 1^ fix ^ ifi ^ ti e> €>M#:«J;ft7*-^ii^ 

^ n T v\ „ (,fy ^ « 1^ ^i: 1 # Hs ) » 

l^fflSCitfcl :!|#i&¥7-5 1 5 5 S-^il^^ 2 m) 
<^mX^2 : !^m^ 1 0-3 1 6 6 3 3-^£f^ (II5M) 

3 :!l^&m 4 3-2 5 3 3 5-^4^^(117-1 4M) 



wo 2004/068199 PCT/JP2004/OOOS3S 

3 

mms TiB^ (1) omm^^ t^^m^w^f&mit^%i}^±m 

* f§ ti X 

(1) TiB^ (1) ^m^bi^xn ^ntzm^ :t> :ty 
> ^ m ^ o tj^ s mum. xitj-^ti^y^^, igj^ 

'b X ^mWi. 1 8 0 y )V ^ )V X )V > m :t > X & ^ <\j ^ 0^ 



wo 2004/068199 PCT/JP2004/000535 




R3— N N— R7 



R4 Rs 

(1) *x mARxfBi^m.mm^^Lxux'b^<. Ri~ 

dp ;i/ ^ . i7 n T T ;v -Jr =. t.tzitT V 

^mto ) 

(2) ^ (1) ^mihiyxm ^ntcim^ :t> ts to 

il*»&«tS<b-^t»3&STaS; (4) -^^5 (1) l3|B«03e5S?^ 



wo 2004/068199 PCT/JP2004/000S3S 




R3— N N— R7 



R4 Rs 

(3) SARD^BOl, 4 - &.^i!)imm^-V h ^ i!)^ . XttgJfe 

(1) *fcf± (2) lc:^«fe©Jai^^llKit5l7^^i-^-, 

(4) X^Silg|fed^7y^JS^t?gm^tb;ti^^^l~8C9T 

;u :Sr ;^ ;^ * ^ T« & 5 ( 1 ) b ( 3 ) o -f - 5 IS 

(5) y9X^7*-f;^7'u-^<4^>'Vffi-^fc5 (1) tl>^ (4) 

(6) <tiii*ic, ^ (1) ^mitLxnh^tzm-f t . m 



wo 2004/068199 PCT/JP2004/000535 

6 

(7) TiBiSi (1) ^m^h L X m io fi tzm it y t . ^> 

^ <o }z ii&m-^^ TIBS (2) fi^7 ?v^)v:;x.)VTt'^ 




(1) 



R3— N N— R7 



R4 Rb 

(s (1) 4". mARv^Bitmrnm^m Lx\^x ^ < . Ri~ 

^^-To ) 



wo 2004/068199 



PCT/JP2004/000535 




Rii— C— h-C 



(2) 



T ;i/ ^ ;i/ ^ s 



T ;i/ n ^ 5/ S s T y ^ X {i t K 



(8) TS^ (6) t-^^JlSfilS^^l^iaiR^-^ifes 
Nr-Ri6 /N— Rao 




2 CF3SO3 



(6) 



(6) Ri6~R22tt-^*i'^^x»Al-ii^^fctt^'S 



CD , 5^ ;i/ S * fc ^ > 5^ ;i/ ^ ^ t o ) 



k: M -r -5 , 



wo 2004/068199 PCT/JP2004/000535 

8 




R3— N N— R7 



R4 Rs 

(3) 4'^ SA, ^B, R,~R8^ Xttgr^.i:raC. ) 
:5H4 T IB ^ ( 4 ) 




R3— N N-R7 



R4 Rg 

(4) ^A, SB, R,~R8s Xttir^i:PD„ ) 



wo 2004/068199 PCT/JP2004/000535 

9 

-«a^ (3) :SLU/1^fz\t (4) K::J3^^TBSA:RTJCB{c:{i^ 

n T s 4) o A« if * u v> o 



wo 2004/068199 PCT/JP2004/000535 

10 

g^fes ur VN-t J; v^ o L ^ ^m^^t bxit. 

ltJ\ti^>m^im. F. CI. Br), bKD:^ri^^. T )V 

V ~-?vm (m. 7 X - ;!/ ^ , :^ 7 ^ ;V g ^ ) , 7 i; - ;i/ :t =3F 
S ( ^!i X 7 X / ^ ^ ) , T Jl :t :if- m ( x 7 -fe 9^ 

;i/ :t S . ^ u ;i/ 3r dp s/ s X =^ y ;i/ :r ^ s x i/ 

=3p$/;i/^x :^ ;i/5i^S (f ^> n s o 

^ n T ;i/ ^ ;i/ » i: b T a s ««l ^ H n > ^ ;v ^ , >> i7 

itT V jv^s 1 - 7" =■ jv^s 1 - ^ y =. )v mi^ ifi m \f 1^ 



wo 2004/068199 PCT/JP2004/00053S 

11 

Cl^ Br)x T )V u ^ t/ :^ im^ h ^ t/ In 

?\^mmT K ^ m ims , im. 

;i/ S X T ;i/ n 2/ g Jfe T ;i/ dp ;i/ ^ , T y ;i/ a T- ^ o ic: ^ 

'\^2/;i/Sx ^r^;!/^^® (ci~C8) r;!/ 
dE-;i/*> 7 ^ 2 - ^> t 3 - t /' r 

2 - J/ 7 y :7' D t: 4 - J/ 7 :r ^ x 3- 

A - 7 J ^ Z - %/ 7 J ^ }]/^^ 2 -t/T ^ ^ 

>^;i/S^CD'>7>'g^ft (Cl-'C6) 7;i/:3|r;i/Sx pth:^r$/ 
a:^;i/SxJ:h:^-ya:^;i/ax 3-p(h^S^7-Dt:;i/S, 3- 



wo 2004/068199 PCT/JP2004/000535 

12 

®7;v3dF$/MM (ci~C6) 7';i/=3F;i/^-efeb, n->^^ 
s u ^^ 0 

x{is; (1) (Dit^m^mihLxm ^ti^m-( ^> (m^) 
^i^m-^ ^ (Diz >$^mi3^ ^ mums y.itJ\u ^ ^m^p. ffii^T 

)vn ^i/^^ i/T J t D J/ ;i/ ^ T- g jH ^ n T * J; ^ 

4)J:VN„ mi^<&4'ffi-r5fc{is ^ (3) (D-fb-^tlOil-^fcttl 
^^^N ^ (4) ©'fb^iKl©:©-^^;^ 2 :9-^ASi6Jgt3 3&:S o il *L 

T ff y 7. ^/it^ym^ ^> ^ y 7. )\/itsym.s ^^^^y 
yWis 9 y 7. ))/i!rsyWi^ ^ ± y 7s y wt% ifi^\-f ^ n ^ o 

m ^it V V 7 J\/:t u :A ^ y 7 )]/n-^yM^ hU^OD^^J'V 



wo 2004/068199 PCT/JP2004/000535 

13 

^ > :^ )v:^:/m^ 2 - i7 a o y :^ )vt^yMs ^ v 

^DD7'D>'"?>;^;i/*>^^ J y )\f -t u ^ y 7. )\, ts y 

%/7 J :s:~9 y 7.)\iir^ym^ ^ - 7 ^ > 7. y m.^ s 
> t? s o 

©:a«(J*?a^^l~3t;, (4) 0;l#:«^J<&a4~6t^ 



wo 2004/068199 PCT/JP2004/000535 

14 

m<D^m^^L . P hit y c y itm^-V ^ ^ ^ 

& ^m-^i^it r 4: (n-C4H9, n-CiHa) j tPHiBbs ^ 
Tzm^it. loAsi a o - ^> ^v^-sm t> ifi n - 

fes^-^s fip-&x 4 mo n^^om-^-^to o — -=> K i 3 o - 

^> f- JVMifi'^ ^ti. ^ t) CD 3 «E As±T n - § ;® 

ra (n-C^Hg, n-CiHs) (n-C4H8, 1-Cb 
H u) J il DSIB t 5 o 



wo 2004/068199 PCT/JP2004/000535 



IS 



m 1 
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(R1,R2)(R3,R4)(R5,E6)(E7,R8) 


A 


B 
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1 


4(n-C4H9,n-C4H9) 


4H 


4H 


CF3S03 


2 


4(i-C4H9,i-C4H9) 


4H 


4H 


CF3S03 


3 


4(i-C5Hll,i-C5Hll) 


4H 


4H 


CF3S03 


4 


4(C2H40CH3, C2H40CH3) 


4H 


4H 


CF3S03 
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4(CH2CH2CH2CN, CH2CH2CH2CN) 


4H 


4H 


CF3S03 
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4(CH2CB=CH2, CH2CH=CH2) 


4H 


4H 


BrCH2S03 
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4(CH2CH2CH2CH2CN, CH2CH2CIECH2CN) 


.4H 


4H 


CF3S03 
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4(n-C3H7,n-C3H7) 


4H 


4H 


CF3S03 
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4(n-C2H5,n-C2H5) 
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4H 


NCCH2S03 
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4(ii-C3H6C00H, n-C3H6C00H) 
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4H 
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4H 
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4(n-C4H9,ii-C4H9) 


4H 


4H 


CF3(CF2)3S03 


14 


4(i-C4H9, i-C4H9) 


4H 


4H 


CF3(CF2)3S03 


15 


4(i-C5Hll,i-C5Hll) 


4H 


4H 


CF3(CF2)3S03 
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4(C2H40CH3, C2H40CH3) 
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4H 


CF3(CF2)3S03 
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4(CH2CH2CH2CN,CH2CH2CH-2CN) 
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CF3(CF2)3S03 
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4((CH2CH2CH2CN. CH2CH2CH2CN) 
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4H 


CF3(CF2)7S03 
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4(n-C4H9, n-C4H9) 


4H 


4H 


CF3(CF2)7S03 
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4(n-C2H5,n-C2H5) 
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4H 


CF3(CF2)2S03 
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4(n-C3H6C0OH, n-C3H6C00H) 


4H 


4H 


n-C3H7S03 


23 


4(cy-C6Hll,cy-C6Hll) 


4H 


4H 


11-C4H9S03 


24 


4(Ph-CH3,Ph-CH3) 


4H 


4H 


CF3(CF2)3S03 
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A 
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25 


3(CH2CH2CH2CN,CH2CH2CH2CN)(CH2CH2CH2CN, 
n-C4H9) 


4H 


4H 


CF3(CF2)3S03 


26 


3 (n-C4H9 , n-C4H9 ) (n-C4H9 , C2H40CH3 ) 


4H 


4H 


CF3(CF2)3S03 


27 


3(C2H40CH3, C2H40CH3)(C2H40CH3, CH2CH2CH2 
CN) 


4H 


4H 


CF3(CF2)3S03 


28 


3(n-C4H9,n-C4H9)(n-C4H9, i-C5Hll) 


4H 


4H 


CF3(CF2)3S03 


29 


4(n-C4H9,n-C4H9) 


o-Cl 


4H 


CF3(CF2)3S03 


30 


4(i-C4H9,i-C4H9) 


4H 


0-CH3 


CH3S03 


31 


4(n-C4H9,n-C4H9) 


4H 


o-CN 


CF3S03 


32 


4(CH2CH2CH2CN, CH2CH2CH2CN) 


o-Cl 


4H 


CF3S03 


33 


3(CH2CH2CH2CN,CH2CH2CH2CN)(CH2CH2CH2CN, 


o-Cl 




CF3S03 


34 


3(n-C4H9,n-C4H9 ) (n-C4H9, C2H40CH3) 
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0-CH3 


CH3S03 
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3(C2H40CH3,C2H40CH3)(C2H40CH3,CH2CH2CH2 
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4(n-C4H9,n-C4H9) 


4H 


4H 


CF3S03 


38 


4(i-C4H9, i-C4H9) 


4H 


4H 


CF3S03 


39 


4(i-C5Hll, i-C5Hll) 
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4H 


CF3S03 


40 


4(C2H40CH3, C2H40CH3) 
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4H 


CF3S03 


41 


4(CH2CH2CH2CN,CH2CH2CH2CN) 
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4H 


CF3S03 


42 


4(CH2CH=CH2, CH2CH=CH2) 
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4H 


BrCH2S03 


43 


4(CH2CH2CH2CH2GN, CH2CH2CH2CH2CN) 
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4H 


CF3S03 


44 


4(n-C3H7,n-C3H7) 


4H 


4H 


CF3S03 


45 


4(n-C2HS,n-C2H5) 


4H 


4H 


NCCH2S03 


46 


4(n-C3H6CO0H, n-C3H6C00H) 


4H 


4H 


C1CH2S03 


47 


■4(cy-C6Hll,cy-C6Hll) 


4H 


4H 


CF3S03 
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4(Ph,Ph) 
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H0CH2S03 
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4(n-C4H9,n-C4H9) 


4H 


4H 


CF3(CF2)3S03 


50 


4(i-C4H9,i-C4H9) 


4H 


4H 


CF3(CF2)3S03 


51 


4(i-C5Hll,i-C5Hll) 


4H 


4H 


CF3(CF2)3S03 


52 


4(C2H40CH3, C2H40CH3) 


4H 


4H 


CF3(CF2)3S03 


53 


4(CH2CH2CH2CN,CH2CH2CH2CN) 


4H 


4H 


CF3(CF2)3S03 


54 


4(CH2CH=CH2, CH2CH=CH2) 


4H 


4H 


C2H5S03 


55 


4((CH2CH2CH2CN, ( CH2CH2CH2CN ) 


4H 


4H 


CF3(CF2)7S03 


56 


4(n-C4H9,n-C4H9) 


4H 


4H 


CF3(CF2)7S03 


57 


4(n-C2H5,n-C2H5) 


4H 


4H 


CF3(CF2)2S03 


58 


4(n-C3H6C0OH, n-C3H6C00H) 


4H 


4H 


n-C3H7S03 


59 


4(cy-C6Hll,cy-C6Hll) 


4H 


4H 


n-C4H9S03 


60 


4(Ph-CH3,Ph-CH3) 


4H 


4H 


CF3(CF2)3SG3 
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3 ( CH2CH2CH2CN , CH2CH2CH2CN ) ( CH2CH2 C 
H2CN,n-C4H9) 
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4H 


CF3(CF2)3S03 


62 


3 ( n-C4H9 , n-C4H9 ) ( n-C4H9 , C2H40CH3 ) 


4H 


4H 


CF3(CF2)3S03 


63 


3 ( C2H40CH3 . C2H40CH3 ) ( C2H40CH3 , CH2C 
H2CH2CN) 


4H 


4H 


CF3(CF2)3S03 


64 


3 ( n-C4H9 , n-C4H9 ) ( n-C4H9 , C2H40CH3 ) 


4H 


4H 


CF3(CF2)3S03 


65 


4(n-C4H9,n-C4H9) 


o-Cl 


4H 


CF3(CF2)3S03 


66 


4(i-C4H9,i-C4H9) 


4H 


0-CH3 


CH3S03 


67 


4(ii-C4H9,n-C4H9) 


4H 


o-CN 


CF3S03 


68 


4(CH2CH2CH2CN, CH2CH2CH2CN) 


o-Cl 


4H 


CF3S03 


69 


3(CH2CH2CH2CN,CH2CH2CH2CN)(CH2CH2C 
H2CN,n-C4H9) 


o-Cl 


4H 


CF3S03 


70 


3 ( n-C4H9 , n-C4H9 ) ( n-C4H9 , C2H40CH3 ) 


4H 


0-CH3 


CH2S03 


71 


3 ( C2H40CH3 , C2H40CH3 ) ( C2H40CH3 , CH2C 
H2CH2CN) 


4H 


o-CN 


BrCH2S03 


72 


3(n-C4H9,n-C4H9)(n-C4H9,C2H40CH3) 


o-Cl 


4H 


CF3(CF2)3S03 


73 


3 ( i -C4H9 , i -C4H9 ) ( i -C4H9 , ii-C4H9 ) 


4H 


4H 


CF3S03 
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